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Abstract. Sonographic measurement  of uterine and ovari- 
an volume was per formed in 178 healthy girls ranging 
in age f rom newborn to 14 years. High values were 
measured during the neonatal  age and puberty, in contrast 
to those in subjects between 1 month  and 7 years of age. 
We conclude that age and pubertal  stage are important  
parameters  in correctly interpreting the size of the uterus 
and ovaries in childhood. 

Ultrasound imaging is a convenient, noninvasive diagnos- 
tic tool for investigating disorders in sexual development,  
i.e. precocious puberty, p remature  thelarche, or prema-  
ture pubarche [1]. Although there have been several 
studies on the size of the uterus and ovaries during child- 
hood [2-4] there is little information covering the entire 
span of child development.  The development  of high-res- 
olution sonographic equipment  now makes  such exami- 

nations possible even in newborns. In this paper  we pre- 
sent reference values for uterine and ovarian size in girls 
ranging between i day and 14 years of age. 

Patients and methods 

We studied 178normal girls between the ages of 1day and 
1 ll 4 ~ years who were examined in our department on the grounds of 

minor, non-endocrinological acute pathology. Height, weight and 
pubertal development were within the normal range for age accord- 
ing to the data of Tanner and Whitehouse [5]. 

For the ultrasound examination, patients lay in the supine posi- 
tion and the conventional, full-bladder technique with a 3.5 or 5 Mt-Iz 
real-time sector scanner (Acuson 128, Mountain View, Calif. USA) 
was used. Uterine and ovarian volume were calculated using the for- 
mula for a prolate ellipsoid: longitudinal diameter x anterioposte- 
rior diameter x transverse diameter x 0.5233 (Fig. 1). The ovarian 
volume of each girl was calculated as the mean value of the right and 

Fig.la-d. Ultrasound images (marked 
by crosses) of the uterus and ovary of a 
3-year-old girl. Longitudinal (a) and trans- 
verse (b) sections through the uterus. The 
longitudinal (c) and transverse (d) sec- 
tions through the ovary show several 
small cysts 



12 

Table 1. Uterine and ovarian volume in relation to age 

Age No. Uterine volume No. Ovarian volume 

0-1 month 15 3.4 (1.2) 6 0.5 (0.4) 
3 months a 7 0.9 (0.2) 4 0.4 (0.1) 
i year 19 1.0 (0.2) 6 0.5 (0.2) 
3 years 26 1.0 (0.3) 17 0.7 (0.4) 
5 years 26 1.0 (0.3) 13 0.7 (0.5) 
7 years 28 0.9 (0.3) 15 0.8 (0.6) 
9 years 18 1.3 (0.4) 12 0.6 (0.4) 

11 years 16 1.9 (0.9) 10 1.3 (1.0) 
13 years 8 11.0 (10.5) 8 3.7 (2.1) 
15 years 15 21.2 (13.5) 9 6.7 (4.8) 

Values are the mean (SD) in milliliters 
This group comprises girls aged between 1.01 

maining groups are analogous 
and3 months.There- 

Table 2. Uterine and ovarian volume a in relation to pubertal stage 
(breast) 

Pubertal stage No. Uterine volume No. Ovarian volume 

B 1 130 1.0 (0.3) 69 0.7 (0.4) 
B 2 10 2.3 (0.6) 9 1.6 (0.9) 
B 3 11 10.3 (6.1) 8 3.5 (1.8) 
B 4-5 12 24.6 (14.4) 8 7.4 (4.8) 

Values are the mean (SD) in milliliters 
a In girls older than 1 month 

tients. Table i and Fig. 2 show uterine and ovarian volume 
in relation to age. The mean uterine volume was signifi- 
cantly higher (p < 0.01) in the 0 to 1-month group than in 
girls aged 1-3 months, while comparison of ovarian vol- 
ume in these age groups revealed no difference. Uterine 
and ovarian volume remained static between the ages of 
1 month and 7 years, the mean values being 1.0 + 0.3 ml 
(n = 106) and 0.7 + 0.5 ml (n = 61), respectively. We ob- 
served that this standstill was followed by a continuous in- 
crease in uterine volume with age. There was a statistically 
significant (p < 0.05) difference between the following 
age groups: 5-7, 7-9, 9-11, and 11-13 years. Ovarian vol- 
ume starts to increase 2 years after the uterus gains in size, 
this being significant (p < 0.05) in the following groups: 
7-9, 9-11, 11-13, and 13-15 years. 

Uterine and ovarian volumes grouped according to 
pubertal stage (B) are listed in Table 2. Uterine volume 
was statistically significantly related (p < 0.01) to pubertal 
stage. Similar findings (p < 0.05) resulted from an analysis 
of ovarian volume, except for the pubertal stages B 3 and 
B 4-5, which were not significantly different from each 
other. 

Discussion 
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Fig.2. Uterine volume after logarithmic transformation. Values are 
expressed as median (horizontal line), 25th and 75th percentiles 
(box) and range (vertical line) 

the left ovarian volumes excluding ovaries with macrocysts larger 
than 20 mm in diameter. All values are given as the mean + SD unless 
otherwise stated. Student's t-test was used to analyse the data. 

Results 

The uterine volume was determined in all 178 girls, while 
a complete image of the ovaries was achieved in only 
100 cases. Ovarian cysts were detected in 34% of our pa- 

In this study we present data on uterine and ovarian vol- 
ume in healthy children from the neonatal age to puberty. 
In the first month of life, uterine volume declines and re- 
mains low until the child reaches about 7 years of age. This 
initial decline has been confirmed by the results of ana- 
tomical studies [6] and is a consequence of the withdrawal 
of maternal oestrogens after birth. A review of medical lit- 
erature showed that very few ultrasound studies on neo- 
nates have been done [7, 8]. In the only study involving 
girls younger than 1 month of age, there was a gradual de- 
crease in uterine volume from 3.6 + 1.9 ml in girls aged 
0-4 weeks to 1.7 + 0.7 ml in girls aged 5 weeks to 1 year 
and 1.1 + 0.3 ml in girls aged older than I year [8]. Al- 
though no statistical evaluation of these values was done, 
they indicate a gradual decline during the first year of life. 
In contrast, our data show a significant decline in uterine 
size during the first month of life, followed by a period of 
constant size from 2 months to 7 years. Evidence of such 
an early decrease in uterine volume is supported by data 
from anatomical studies by Krantz et al. [6], in which a 
postnatal regression of uterine size during the first month 
of life was described. Our data also indicate that a with- 
d rawn of maternal  oestrogens results in uterine regres- 
sion, as an analysis of the serum concentration of free oes- 
tradiol showed a marked decrease within the first 6 weeks 
of life [9]. 

The only report  on ovarian volume of girls younger 
than 2 years of age was by Stanhope et al. [7], who deter- 
mined a mean value of 1 ml in eight girls. Our  mean value 
of 0.5 +_ 0.3 ml, which was calculated by grouping together 
all 26 girls younger than 2 years, compares reasonably 
well with this. Our data, moreover, indicate that ovarian 
volume remains unchanged during the first 2 years of life. 

The results of the analysis of older children we exam- 
ined are similar to those of Salardi et al. [2] as regards the 



lack of change in uterine volume until the age of 7 years, 
although in contrast to their study we could not find any 
significant change in ovarian size until the age of 9 years 
despite the fact that mean values increase slightly with 
age. With the onset of puberty uterine and ovarian volume 
increased progressively in the subjects we studied, with 
the uterus beginning to increase in size approximately 
2 years before the ovaries, at a time when secondary 
pubertal signs are not yet present. This observation was 
also made by Salardi et al. [2]. Thus, it can be claimed that 
an increase in the size of the uterus is one of the very first 
signs of puberty in girls. 

We conclude that reference values for the size of uterus 
and ovaries are significantly related to age and pubertal 
stage. These factors must be taken into account, as they 
are prerequisites for interpreting ultrasound measure- 
ments of the pelvic organs correctly. 
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